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Agents which increase the levels of human insulin-like growth factor - 1 binding protein (h-IGFBP-1), such as an estrogen, 
are used in conjunction with a gonadotropin releasing hormone (GnRH) analogue in the treatment of PCOD and associated in- 
fertility. 
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TREATMENT OF POLYCYSTIC OVARIAN DISEASE 
The present invention relates to the treatment of 
polycystic ovarian disease (PCOD) , and in particular a 
5 treatment for infertility associated therewith. 

PCOD is a complex syndrome comprising a disorder of 
multiple etiologies involving a vicious circle of 
imbalance between various interdependent endocrine and 
peripheral structures. The syndrome is characterised by 

10 a variety of symptoms. Some or all of which may be 
present. These include menstrual abnormalities, 

hyperandrogenism, infertility and bilateral polycystic 
ovaries. Observations on the levels as well as the 
secretion and matabolism of the sex hormones helps to 

15 identify the pathophysiology of the syndrome. 

Recently, several reports appeared showing that 
polycystic ovary disease may be connected with acanthosis 
nigricans and insulin resistance. (For instance see: 
Kahn CR, Flier JS , Bar RS , Archer JA, Gordon P, Martin 

20 MM, Roth J: The syndrome of insulin resistance and 
acanthosis nigricans. Insulin-receptor disorders in man. 
New Engl J Med 294 :739 , 1976; Burghen GA, Givens JR, 
Kitabachi AE: Correlation of hyperandrogenism with 
hyperinsulinism in polycystic ovarian disease. J Clin 

25 Endocrinol Metab 50:113, 1980; and Shapiro AG: (1981). 
Pituitary adenoma, menstrual disturbance, hirsutism and 
abnormal glucose tolerance. Fertil Steril 35: 226, 1981.) 
This indicates clearly that PCOD may be linked with 
insulin action and its control. 

30 Jt also became apparent that growth factors (GF) 

play a modulating role in the ovarian response to 
gonadotropic stimulation as described by Adashi EA, 
Resnick CE, Svoboda ME, van Wyk J J : Somatomedin C 
enhances induction of LH receptors by FSH in cultured rat 

35 granulosa cells. Endocrinol 116:2369, 1988. Homburg et 
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•1 (Growth hormone £ a cilu ates ovulation inauction b 
gonadotropins. Clin Endocrinol 28,113. 1 588 

d^onstrated that the addition of growth hor.cn. (hGH) to 
hH6 therapy reduced the amount of gonadotropins recuired 
for ovulation induction. Blumenfeld « lunenfeld" (The 
potentiating effect of growth hormone on follicle 
simulation with numan menopausal gonadotropins in a 
panhypopituitary patient. Fertil steril 25 , 2 38. 1989 ) 

10 rZT ated P " ientS With P^popituitarism 

IT a K eXCSSSlVe am ° u " ts ° f gonadotropins which can be 
Henash I °° nCO '" ita " t Ministration of growth hormone. 
Menashe et al (D oes endogenous hormone reserve correlate 
to °v.nan response to menopausal gonadotropins? Isr J 

15 "Id A ' 1889 ' Sh ° Wea th " ~atory — with 

reduced growth hormone reserve ,as established by the 
conrdrne growth hormone reserve test, La a « 
srgnrf.cantly more gonadotropins tc induce follicular 

positive 3 0VUl " i0n "° men " h ° "™ 

„ „ Urd1 ' in P°lyoy«ic ovarian disease- 

crowth 1 ? 109 '" 1 Paramete " " ith ^ecific reference to 
1,1 13 S ° matOI " edin - C - »rch Gynecol obstet 

disea!' „ " Udied " "° men " ith polycystic ovarian 
disease and rn 18 of them observed decreased hGH levels 
end increased Somatomedin-C ,Sm-C, values. Pefconen et al 

Protelr eaSed , 34K inSUlin - li ^ ^owth factor bindin g 
protexn in polvcvstir nvari =~ . . ^ 
fuxycystic ovarian disease. Fertil st^ri i 

».»72. 1989, fcund that patients with Pco D hac a 
decreased levels of human insuli„-li k e growth factor-1 
binding protein (hIGFBP-1) . 

orowt "; theSS ° bs «vations indicate definitely that 
growth hormone and other growth factors as well as their 
binding proteins may play an important role 
pathophysiology of PCOD. 
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Growth hormone stimulates the systemic release of 
insulin-like growth factor (IGF-1) from the liver. GH 
and probably other growth factors binding protein is also 
produced by the liver. Moreover, Leung and co-workers in 
Growth hormone receptor and serum binding protein: 
purification, cloning and expression. Nature 330:537, 
1987, showed that the growth hormone receptor from rabbit 
liver and the growth hormone binding protein from rabbit 
serum have the same amino-terminal amino-acid sequence 
indicating that the binding protein corresponds to the 
extracellular hormone-binding domain of the liver 
receptor. It is becoming clear that the liver must play 
an important role in both normal and abnormal function of 
the ovaries . 

15 AT this stage the inventors believe that PCOD is 

connected with higher levels of free IGF-1 (Somatomedin 
C) . Since Somatomedin C increases the ovarian response 
to gonadotropins, this may explain the excessive 
production of andgrogens by the LH responsive structural 

20 ovarian components. Furthermore, it also explains the 
hyper-responsiveness of the ovarian follicular elements 
to FSH stimulation. If so, one pathophysiological basis 
of the PCOD could be explained as follows: the increased 
levels of free IGF-1 result in excessive follicular 

25 stimulation on the one hand and in overproduction of 
androgens leading to follicular atresia on the other 
hand, 

PCOD has been treated by several schemes. Since the 
syndrome is associated with increased levels of androgen 

30 one treatment is to remove a section of 
androgen-producing tissue (ovarian wedge vesection) but 
his has now been replaced wherever possible by hormonal 
therapy. Administration of glucocorticoid reduces 
excessive androgen production mostly of adrenal origin 

35 and has been used with relative success in the management 
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of PCOD treatment originating from adrenal disease 
Antiestrogens such aa clomiphene citrate nave aiso been 

Human menopausal gonadotropin (hMG) (eg a 50-50 
- mixture in X 0. of follicle stimulating hormone ,PSH, and 
11 1 " 9 " e <LH " ^ FSH ^"stantialiy free of 

ZTZ US ! d '° treat «»0 patients. ' 



~* rrr ^ P 3 ^ientS. FSH 

rree or LH may be preferrpri »<= 

^ . P r ererred as these patients are prone 

to hyperst.mulation by LH. All gonadotropin therapy is 
10 sublet to the risk of ovulation of multiple follicles 

— hyperstimulation. It has also been proposed to ^ 
suppress endo 9 enous secretion of gonadotropins by ^ 
administration of a gonadotropin releasing hormone (GnRH)^ 

15 gonadT ^ of exogenou 

gonadotropins and this does have some benefits as 

described by Coutts et al in Exerpta-Medica mt. Congress 

Series 652:608, 1984. congress 

However since hIGFBP-1 and the level of free or 
bound XGF-1 are not affected by GnRH analogues, it Is 
20 also logical that in this group of PCOD patients th 
basic ovarian response to h«G or hFSH stimulation is not 
significantly changed by pituitary down regulation 

According to the present invention there is provided 
a new use of hIGFBP-1 protein increasing agents in the > 

TrZZT f" : Cmt ^ £ " "« '» ' o 
treatment of PCOD in which method said agent is 

administered in conjunction with a gonadotropin releasing 
hormone analogue. 1EJSln 9 

in a further aspect of the invention there i, 
30 provided the new use of a gonadotropin releasing hoLone 
analogue in the manufacture of a composition for useTa 
metbod of treatment of PCOD in which method the 
gonadotropin releasing hormone analogue is administered 
^ in conjunction with an hIGFBP-1 increasing agent. 
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In the method the hIGFBP-1 increasing agent is 
preferably an estrogen. 

The primary use of the" method of treatment with 
which the present invention is concerned is in the 
treatment of infertility associated with PCOD. The 
method therefore usually includes induction of ovulation 
by using gonadotropins in the usual way. The induction 
of ovulation thus usually involves follicular maturation 
wh.Vh is induced by the administration of human 
menopausal gonadotropins (eg a 50:50 mixture in I.U. of 
follicle stimulating hormone (FSH) and luteinising 
hormone (LH) ) or of FSH substantially free of LB, 
followed by ovulation induction itself by human chorionic 
gonadotropin . 

The administration of estrogen increases the level 
of IGF-1 binding globulin thus diminishing the excess of 
free IGF-1 available to the growing follicles. This has 
the consequence that the response of the ovaries to 
exogenous stimulation by gonadotropins will be proved and 
20 will be more reliable. Estrogen administration alone, in 
particular at high dose, would lead to an hormonal 
environment changing pituitary sensitivity so as to 
result in the release of excessive LH and this untimely 
release of LH would lead to anovulation. The 
25 administration of the GnRH analogues prevents the 
secretion of endogenous LH and FSH. Follicular 
development and ovulation are then induced in the normal 
way following the pituitary down regulation by GnRH 
analogue, by administration of exogenous hMG or FSH 
30 substantially free of LH and then hCG. 

In the invention the GnRH analogue may be an agonist 
or an antagonist of GnRH. In general if it is an agonist 
then it is generally administered in a first cycle with 
estrogen and the gonadotropins adminstered in the 
35 following cycle. This allows the inhibitary action of 
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the agonist to work. Hhere the 
antagonist, then it may a ls0 be administered in , 

succeeding cycle, but can also ho • • 

5 co- 3 ointly, that is over the ssm * • , -^stered 

components. ^ Peri0d 33 the °ther 

al J^VT anta9 ° niStS «*• —crib- in Rees et 

1976 UoL ^ 1? ' 1016 (19?4) ' St P ^s 

10 77) p 463 E B d " t t Editi °- - ^Universite^e Bruxelle 
1977) p. 463, Beattie et al, j. M ed. chem 18 1^7 
(1975), Channabasavaiah et al Biooh !• ' 
Commun., 86, 1266 (1979, 1 ' Bl ° PhYS * ReS ' 

4 431 635 1 7 S * ^ tentS 4 ' 31 ^15 and J 

4,431 635, and include (Ac-pCl-Phe 1 , pci-Phe 2 , D - Trp 3 

D-Arg D-Ala 10 )G nRH HC1 , [D-Phe 2 ] -LHRH fn ll 2 ' 

which 1 ^ s G u n «i anta9 ° niSt iS Mistered in an amount 

20 lecretion r *° 3UPPr£SS e " d ='™ gonadotropin . 

secretion. In generai, the average daiiy dosage , Ui be 

in the. range o£ about 1.0-3.0 mg per k g L prefer * 
the range of about 1.5-2.5 mg/kg. Prererably in 

<TB m ^10 9 ° niStS " e also One example is D-Ser 

(TBU) -EA -LHRH ,Hoe 766, and another is sold under the ) 
25 name Decapeptyl by CR. unaer the 



30 



in the invention the estrogen that is used is 

;: :; ly d " 6Stradi01 ~ * Privative there " 
suitable derivative is estradiol benzoate. 



35 



the estroapn • ox oenzoate. m general 

ine estrogen is used in an *-e* , 

. an effective amount for- 

increasing ZGP-! binding giobulin and thereby to decrelse 
the amount of free ir^F-i ^ decrease 

ijree . The work of Urdl r*n-~* -,u 

suggests that the estrogen should be ^i^ "red „ 
relatively high doses. 

creatr a ad, " h t niStr ? i0n °* e " r ° 9en GnRH '«*>9«. 

create a hormonal and intrafollicular environment 
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favourable for normal response to induction of ovulation 
with hMG or FSH substantially free of LH followed by hCG . 
The induction of ovulation is carried out in the manner 
described in EP-A-0161063 , for instance the amount of 
gonadotropins used will generally be the same as in that 
reference . 

The compositions in which the various active 
ingredients are supplied may be presented in • the 
conventional forms, that is for oral, nasal or, 
preferably, parenteral administration, generally 
intramuscular administration. The various active 
ingredients may be provided in the same composition, 
where they can be administered at the same time, although 
usually are presented in separate compositions, which are 
thus suitable for co-joint use or for use over different 
periods . 

The invention may be used for in vitro or in vivo 
fertilisation. 

The following example outlines the regimen to be 
used for the method of treatment with which the present 
invention is concerned. 
Example 

The following is a protocol by which the present 
) invention will be assessed. In a method of treatment it 

25 is likely that some or all of the blood assays will not 
be carried out. The Clonodine test is likely to be 
carried out and will thus involve some or all of the 
blood assays. However, it is unlikely that it will be 
necessary to carry out the blood assays during the second 
30 cycle during administration of the estrodiol benzoate. 
Since the administration of FSH may be individually 
controlled and monitored the blood assays during that 
period may be carried out during the treatment itself. 
The protocol is as follows: 
35 CYCLE 1 



20 
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test TilTl beg T ing ° f the P" c ^ing cycle a Clonidine 
test will be performed (2 Clonidine HCL tablets of 0 150 
mg are administered orally. 

5 IIT T be dra " n ""-^ for: FS «< ». growth 

S hormone ,0b,. estradiol ,E-2, , PR1 at t 'J „ 

°1 f T Mi °" ° f clonidlne - — 30, 60. 90 and 

will? fOX1 ° W1 " 9 * he Ministration of Clonidine GH 
will be measured. All these blood samples wm fae 

10 the ! ! SSSayS ° f IGP " 1 ^ SSX bindi "' globulins. At 
the saaa day us scan of the ovaries »U1 he performed. 

injected- 3nal09Ua {De ° a ^ 1 « 3.2 mg> will be 

=y=n ..Vro °" day " " »— of the 

cycle. PrlC r to the injection a beta-hCG test win be 

is cS7 in order to axcluda early 

On day 4 a OS scan of the ovaries will be performed 
and blood will be drawn £or; _ GB IGF-1 

-Possibly also for IGF-1 and sex bindin 9 globulins', . 
20 i.m. ^ 1 ^ ° f Estr!,di ol Benzoate will be injected 

On day 7 E-2, FSH, LH will be assayed 

inject" ^ 1 ^ ° f Estradi ol Bensoate will be 

injection x.m. 

25 rGF-l^d^ 'k- ""' GH ' IGF " 1 also 

IGF 1 and sex binding globulins) win be assayed 

will te'ad SSme day <Metr0di "' ^va-serono, 1 50 i U 

conti / ^ Snd the "eatment win bs 

continued according to individually adjusted dose and 
monitored by daily E -2 Fin ,« , 
,„ * Y E 2 ' PSH < assays and US scans. 

follicle 0 " d,y " a " er 6 dayS ° f Metrodin no 

follicles greater than 17 mm and/or E-2 levels win not 

reach 3,0 P g /m i. „ et rodin win be continued together with 
daily injections of Decapeptyl o.l mg i.m. until 
induction of ovulation will be possible. Ovulation „m 
35 be induced by i.m. injection of 1 0/0 00 IU of he" 
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administered 24 h. after the final agonist dose. A US 
scan of the ovaries will be performed and blood will be 
taken for E-2, FSH, LH, GH IGF-1 (possibly also IFG-1 and 
sex binding globulins) . 

In cases subjected to IVF the above tests will be 
repeated on the day of ovum pick up and follicular fluid 
will be assayed for E-2, IGF-1 (possibly also IGF-1 and 
sex binding globulins) . 



15 



20 



25 



30 



35 
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CLAIMS 

1. Use of an hIGFBP-1 increasing agent in the 
manufacture of a composition for use in a method of 
treatment of PCOD in which method the said agent is 

5 administered in conjunction with a gonadotropin releasing 
hormone analogue, 

2. Use of GnRH analogue in the manufacture of a 
composition for use in a method of treatment of PCOD in 
which method the GnRH analogue is administered in 

10 conjunction with an hIGFBP-1 increasing agent. 

3. Use according to claim 1 or claim 2 in which the 
method includes the subsequent administration of 
gonadotropin (s) to induce ovulation. 

4 use according to claim 3 in which the gonadotropin 
15 administration comprises administration of hMG or of FSH 
substantially free of LH followed by the administration 
Of UCG. 

5. Use according to any preceding claim in which GnRH 
analogue is administered on a single day in a f<~. 

20 and estrogen is administered in the succeeding C v c le '™ 

6. Use according to claim 3 in which the said "agent is 
administered on days 4 and 7 of the second cycle 

7. Use according to claim 4 and 6 in which the hMG or 
FSH is administered on day 10 of the second cycle and 

25 daily thereafter until ovulation is induced by LCG 

I'rr^T, aCC ° rding t0 an * Preceding claim in which the 
hIGFBP-1 increasing agent is an estrogen. 

9. Use according to claim 8 in which the estrogen is 
estradiol or a derivative. 
30 10 use according to any preceding claim in which GnRH 
analogue is a GnRH agonist. 

11. Product containing an hIGFBP-1 increasing agent and 
a gonadotropin releasing hormone analogue for 

35 IT I" 60 " 8 ' "^"^ ° r S6qUential in the treatment 

35 of PCOD. 
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12. Product according to claim n in which the hlGFBP-l 
increasing agent is an estrogen. 

13. Product according to claim 11 or 12 containing also 
gonadotropins selected from human menopausal gonadotropins 

5 and FSH substantially free of LH. 

14. Method of treatment of PCOD by administering an 
h-IGFBP-1 increasing agent in combination with a 
gonadotropin releasing hormone analogue. 

15. Method according to claim 14 which includes the 
0 subsequent administration of gonadotropins to induce 

ovulation. 

16. Method according to claim 14 or 15 which includes the 
further features defined in any of claims 4 to 10. 
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